Characterization of vaccinia virus DNA topoisomerase I expressed in Escherichia coli.
The putative structural gene encoding the vaccinia virus type I DNA topoisomerase (EC 5.99.1.2) was expressed in Escherichia coli under the control of a bacteriophage T7 promoter. Provision of T7 RNA polymerase resulted in the accumulation to high level of a Mr = 33,000 type I topoisomerase with the properties of the vaccinia enzyme. A simple purification scheme yielded approximately 8 mg of recombinant vaccinia topoisomerase from 400 ml of bacteria. DNA unwinding by the enzyme was stimulated by magnesium, manganese, calcium, cobalt, and spermidine, but inhibited by copper and zinc. Like eukaryotic cellular type I topoisomerases, but unlike the prokaryotic counterpart, the recombinant topoisomerase relaxed positively and negatively supercoiled DNA. The viral topoisomerase I was, however, resistant to the effects of camptothecin, a drug that specifically inhibits cellular type I topoisomerases.